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m Tl --. OTUIIU

~ I r~irii, the tv-9nni t~.er o- an art-Icui ,

i.dA..n their urCni-oi ~.o~nLo 'yis o4,p

:.e,.~ c, t. Ao eabsic wur!: L.,,y ! 3rnal aiAd ±Kmvler on t'.c th,-UC2',y of~

0 1 -: -y Ztve GO Thy iatlgatinn ofE tho ntr-ucture of t -.ef~e l.inii.
.n cunrnoction .ixth tho- 2tated 'ate it Is o~it to : ±ru
t~o>~x.~y t,14e contOe.ioravy zate of thc d,-oLlc, . rl

T'.-.- iaoot ii'iportant rdault in thu viwok by, ; exnal ni vio.vJ.or
io ~n LIU-- .,ta1bI'iLuiont ofC the I-- otra,.o ral. nature of t~le t.c.r
4tr A-,crnaJ. arnd iowlor tai-md thir, attocithon to the Tho..
Z1 oortant circe4iistancis, uonnact,; J vritli -uhc :nn~nitudeo2 th

C) f vator, Enovi% the "'Istace butwooeL, nho nearact xo~
-'' n -ut, atructure, ol.' '6ce i- ,2.'IG "l, It Ca' aICe~ that''rU tIhe

k; -LLtivO ,,Idius -J, a 1110cula of lantal. , Z 1. . LIZ vato C - -
Lz, v:l thec structure o2 the nst Icin onh' at U'Lat iu

.C--a;-ilacule tho dancity uX' riater woulJd CNOiryrisoI 6..4  /c-
- *~o~t~r~n a insity widuich is closo to 1.00 /r'i i

t1o asuace that either with a zti-uctumr whaich oo.Irtjsiondz to thei-
6 u)akinb there is a considerable inureasu in the- oI'utivc!
* ~ ,VL.CUlU~ Of 7ti'(Up. to 0alu ofU 0 1.72 . G, r h

' P. d!UO of r- ,no'tuculco eL water drlnG -he ltin, o-,' iooE
~ lit~cbut the -itructurta of iriter dI±ffors cconeIdkrau2.y

~r'2 h~den. cst and iz; open, Lernal and1 P~owler acce -Lt tha t th
~~i~rorad'as of a molocale of water cointivisos 1.4 R, anntcr

oalu,:1atud what would be the curve oX' scatter'ine; if the s-tructLre
u2 te corrcnponded to a soinowliat di ;urduved donsost 21.
to 6 truotare of the tjrpe !cc - tridyinito arnd eof the -~uavt: t- e

cv.-paricon of calculated curvesxvio the; thon
QY ~"~.en~icurverq of scattering 0f "2:-ray3 by watur .5Iwo)id thz. t

s'v~, smilar at all to experimo~nta)., are obtainca o'nly in tl-o
..Ly&-XuZ-JA3 c'thie tetrs.hct~dral nature oX' the structaro 02

Rr~ nd i.,'bilor cai~io to tho cono].Lusiun that uach'r iuoucalu oi
Ir.~n water Is zurrounded on the av,.raga IL0.seda nn att,.-',. ',4 -

1 Uy L:'other inolecules. The pro~lertiows o2 water *vhiu'i .k t :; Z
(.iA2eronL 1from other liquids, accordlii6 to oerna-. trnd i:)wlur, aro
con.-Ioflod by the peculiarities of a tetrip-iodral ztra ctiiro,
*,ur ticular its openncs3, and not by tiie ocnu:'v-oerc.,- C -



o1f 11oloulos In xvator. Theso ocnclusions of A.o rna2 r- d k"'*
.:oru Cul~ly confirmeid by subsequent invs,,PWation& on t~io ir ;

,i1road- in 1934 a papu buy i;tufr a:)-)ote.roU in li
oUqdCn data of thqe scattorin., u2 :Vrlob atrat

'f the curve of rridial d str."Louiur of it,:;~&~z
.Lirnt ~ii:miof tio Qav, i , lcatcu a;~~;. at

it2&.h uore,-onds to an effcvt~vo rridlu6 n.f a jaAolOC of 0.
t c, 41 ., and the s17,conC - at .. 5i~ ThL area Ltnd,-r tl-.

1 r,-t is close to Cuur '$s. T Ji hco tetr,11,drn1
coorinaionof molecules in intei, iis ec-firncd.

'h.o ;riozt cornplate X-rnlr inv ;zstigptix of ivmter w;i oavred

cat W'y &-oigan and Idarren jL/, .'iwho dIotormi-nod tie -c.jatto.,.ng of'
X- rayo b.,r water at five tempua ares: 1,6, 13s :50, r6f, ~&o~

Z:aroa under thie C.*r-zt ruma.ni of ourvi of diztributi-,q .n~d
-Js n siszza- of the firt arid speond iini:d tot t~i--t t'i
! tr.ct~ir(7 of water (in thie spnou of' lcc,q ordor) i.%;niJa to tliQ-
-tructi-te of ice 1. Tho onitIon of tho fjrat C;2r±o t",(,~ 40 4-DoL radial .dUstribution chian~fs 1froa 2.40 IR at 1.5O to .0 a

63G.-ioa cooedination nwibor of mocule z ody~. to t'.i'-
-- ~aof .. arren nn.d .organ cno froin 4.4 at1rc

Tlh., rosalts of ior6aii and '.Jarron .-ere later oheokod and . Lio n
wvoirk. by- brady and Rornanoxv L., and also vanford and Luvy 7'
fi1tao s.oo d the Inaccuracy i.n tho vorks of van 1fanthaleon v~n -1
n nd a3:;ociute3 /07 These iuthors' cawei to an iLncorrrect uon ., iorC~
1-;hat local order in wator ourrosLonds to a c.1 -pl cub'I c;s zL ru c tr n

Tuat tli~ ioresent tlimc tho tatrahieuial naturo of local Ordur of
..ioloctuicz In -iatar is a reliably eztcbl.*shcd fact.

Swaterl di. o., 1'rom othiev 1iqui",. not only- .

o,-,n tetralic;x'rni structuruc, bil- also by the Lfr.kct that the c:
(erdor o'dsrbtinof molucalos which i~ -' nhureon t t o .'te A*.S

'~ro~-L n It cons iderably sroe than the local ordoir c.:~
tYUti,,n of P,,rticlus in other irv:iz.L particular ;h~tute-
;-Ioilt i; based on the invct1zatdiono h cclsii of VF.tor

esolvent. Cou'iz oa etain ions in aqueous 'nleshvea~ ih rcnt
nct~.vc hxydration Z,-huii,)n h -:,non airountE to ChQ .L&Ct tl:lt

ir thq vielnity of liv3j rnolccul1-P o' water bomern more 2'eJ. til2fl
in~r pL~ro- water: the potecitial barrier wich a muloeL41. of' v..'Tt
1.irz to c'vcrcomo In order Lo .,scn.Tu frxi the noar zaround ln6 -i
! onl turxno nu to be 1c.-s than the oner~y of a utivatiuiA ci' lfJ'
!',.,on of nioleculuz in water. T.)(, sta;ted )otential~ barrli " Lr-.

w~han inord~ze of the internction of tho ion with thc nF-iro ,t
.oi.oouJJs of water (positivu oonLributlun) and deoren. jv; in ~f;c

t-lun with a diorudtiun of then ionic atructuro of want-% (n, (!.vc
Qern~vtbAtion) . Neativle hydrntion also tairus I)laUc3 W ~
conLri!bUtiun la not compenaintod by po2.Ltlvu. It is ohi.ar th, t t>

~.oewakly oxpr68-cd the muioal ordor1lnczs .f zioluculos of,] a :olu-
tiv~U, thlon thA 1ons will boi the role (), ne~ativc contrbu,,e. i, and.



~jv -oJ~wit lo1; . no i toake )ILhco at all. c c o~'.n ., ni ft2
.~" zov 707 il-A zuchliq s~, 'or bxae>2l0u

. :~ ~rtiri unpiiirn oof akL c utuul

wtAun undor thc iiiZhaence of the cl In.L r~ n
; o~.olutionz; c,rruz- -onmir Imronon i. a~junt a~c'i\a-

it .. _ u ;zr, to note*, t* at in suc-_ a oomnai-C;ori t Lzj, .
',),At~J of. thf-, 1c;1 lc. , in0 wa'o'o .~~u 2 Q L:vvt'.,

-inowlcui2Louj ,_ol.vuitz; at 'I-(; 6r1r.l o10tx,£ ~~.c
~ '~'- .11Thu i~iLh d06roe ofCodrie~ u 'rtol', in oii n
.' ~ it16 athc j)~uointud~ out Lr - cnc

.. n, ~o:r~~ :'ic cxzoi~ to th-e Anvzt ,3ted nonafluou
_1vu&t ; aru oniiderobly lowe~r tlhan the mc ltink Vo, i 0

th ta 'IatUIro at wich the cornparisori is iadQ XtO uy oon-
jZ~rq'ly rr tlae toml 1 r.'tuz'c ofL -,tine- of' iuli"' bod4icn,,.oi-
,,~cnu.Ln6 to the nonaqueous solvaintoz, than thu ian ltinu .Oint ofL

Ssigni±'iornt --top in thoc inveostigatiwi of tho Ltr,.,ctiArc ol
ntc ."w -li Zu~O~ot Ji~ o'th In o26,ci th1e occu, at'Icn o

vJ& I hc to cra tructuro -7 ccovijfl to c~c:.,

,j-,,j-e jLy thnt- o '~ acovcfiont :)Z ulI 1OucoL.Lh'z.'CtLI'r C.
.,:o-e thti voids (cav~ticr, of' thizs o, j 174;.-autLro ,,r ( Z "r -

t!olly 2.LiluCci bvy ,,ocuoc of vmttc.. The ecco;.L of' t--l~ ouca.,tlun
f' tlir Zroc s:Lzcuiz .i6 based, on tlo Lun3 Ivnd, cn 1the rcsul o of

Ur an? \~ro io siiuvud thiat th local ovd2or of ''otrC'or-
xc~:nu~to th ,tmoturc of' iev 1, an .ite avuva ccord'nv+ti;m

.L) JCL1-O t§'V: clo fCroOO- f.VOj A 4 ot 1l.3 1% O lrn . tiQ
r~.' ~ .iluuof oi ce arualfi la:' up to 4.9 at 63Q n t

',o* and, it. 13~~#' on the fvot that f.i-ro a. nw.o~i of o

~ln ."iha risco In tor.)brature, in thec ..1-are of Urioke n Ii~ro~t n
ur Uz In thir. riatcr.

'hu !n v~~~ it ati inureaze o0' t'~ 'a n t.,c *

' ,ccal oider cuorupqou.*~iLn to the atructuro 0. iu, !, i.
uc~in~tunnwu,.ur o f muouo lnura ts, and at thu s' L.

.0 RaL lncronso in th ) nwiuier of UzQ1: 'UjO4SiL'A

lz.;'xds to th0 conuc,)t of thau occu~xntion o' L'roa sp-Acc in t-11- -trA%-

t ct 100 Ic by mioleculoii of vattor, and tho frautiun cof
~ z~jac~ ncrw'vseo iitli an ilncreaba o~' towirtue i oi..

-i ,,,Auculv of water vwijch o4 At.:rs tho uaviIty o.' thu raotm '.I Z;

ct to Noi 1romn mlcil-lu whioii cro Zrarnin6 the csv-'Lr at 1- i_-az

3. 9



c.o-e to thn dietance betmacn Lhe nuarezt nei1ot r v4 . c.
r-1-~jonainj;1y tli6 oucuy~tion of thei ca-vity 1,;aas to 1 .n~

~ .~zricraGan thio 'urok4en 1-1y)drcLwn '-,-ncc ir, nvt rc.roun
to -viwr6-trci!orz, r the qjuiatcena-ir' cocr r. ti&- i

xW~~ ~ )oi~1 to~ 4 n~o~and te anora1ou 0oc~ic
:1o~outo' (rn i n ah ,acntrL( in rzie)n iLr e (t tna,. ,. .n

.ZQAlio cv.-30 t of oxiut-tic of u maxtica o" tctnital- '
c~~~I t:0 C,:~i~~ An t~fU.2Liftan t-li zzo bc;i..o u

LLticn la intion of o riiwo re n -n dovitio 1,.r.i no Vi,.
an'ctd with thie ociton of ta max--iic .C daniitr L;_ Z Al.;

~ono~rcnonof ztsbi-izat fun on ie ztvc lc 2zwo~ y
ab,& ~t.Lnj arenocritos. i-,tl io.curoaz of te t ,,mxtr
Itor ic vaaonce of tholeQL 3tliucu o adtz hin h in~air~
6,;-tio wit the uiocu),incA'tecqvte of a~o.Cresodn1 _taroktr t-

,on;.crnon of "otatua1toiz~ oat.rc" of_ ':r tr(tx'.;Lro
~e~n1. nd ~ 1oicr; -onu boorL* t ioro or..-etro. wrt7.;

tLO vcnc e o.C *)IA.. 3tu tr and liliitlor,4A. t-A.U ti ..; _' un'

ic ,;er2n of "ztrh cturails& crino nrti.u~i flEr..

je~nl .avibi nd 1-lr :tr bcomr: a'aiol orX y _11_67.
~~ul~i he"Lslioi tad V.it the trrohootiuua1/'I oo od ttro Czt-

ivo o2 flheuctaiunso a Z cro"'I o oodnationi nwmbQ: i, r ,'
"'Atze '.avi.oin irain tlic "fatwok"o l th ~tre r c~

~ ~zzyin ofie .- hcttino o' th o"ian wat.uor.
u~. ' bo connotcJ wihthe tis r,1.~t wc.a1 moL ('n o

~;L~~o~ n t~ di~cte~ o aniocozin.t of (or aion ru ; it>
~c~r of Ltrctue (jr,, - :r~ I ti~~ h U'c~ L

_I u fcLu)lc-trL~tirfl Luioi,, acoov1Aina Lon t':i 1kue T
ca~21 _n~ colnnected wit", thes cent~ ofti co . f

c~i~~in theo 1rotuu~i of ant_ i.k~ac .n.'i,, to_ _ In~dJ
'~ft~tro curs tw,.roi 3trct~cur - in oi tcJn ~ '~ u roct W:

.. f ~ ~ ~ ~ ~ ~ -1iuc ioo ,ac I IAfJ~. stitL.o AN~ 0! .n-7~~

ztrx cure a 1bu cunnocted. v'iL.. the e t ry Lf1ALo'it ~h
vis.vui- un tho totrhoural utr~cturo oA" .. Ct, * juv p

~~ ~ctu.rEa1 podnl ijall )laocs tiie uoncop-L thnt i, uu.~~

.,~ ~7.it "OSirit tro t;alu,,hJu ti:.))u~ sdi .. .~k



~'t.i- and chera~a ZP-27 ~ioi'e cxtenslvo, 1f n~ t:r izr.b .in
~~~~0 we~zo''ator' betwo'-n five ntattei is -:m icrv z~~

. 'ov Vie: riu;.'.. cxi? ac: jr~'~n b~ ('r,):. 0 to -Lt .

c~; orrocpondo to t.(;o .3iZ'Lct'urai. :olaritiz,,c c. ':!:.t,_2 -
i, s not conirzi:rd *o i4 ryi

.i"in6 2~27 )ro,,osod a modal for the ztruoturo o' --'s'. ,

':,~~mthee ~~ozarc cdatiam-ate zon~oLrnd2: -

4K:.Z~~~' *o1 .. l ~ atr, "± -yrnrrte ,)Z' !.atcv." -

,4 "n -1-i 11 the ow'.cL'

~J U. U. U..&j U k

.. r1 Zt~41 ~ 'tU. t'4- *

'.4 ~ ij w''i.Le e nk a' cd2.'. c. im L'mA: i t ' tJc

V;L , 4.. L no 'ic2.u. v ul ... ' L £r 'lu, "oiU:. hr"ILvin. ".---L

< 0

i~~~v,,4 '-IUt i i-

* ct A ,n <0, rv-o .

.~~~~~.u. 1~~~~~ ~ ~ A IJ~ An't. _t 'z Z;t'yr J.~'~



-)f .t:Iu ).r vou± ofA'2h&!~Ar ~'r~. ~..r~v'.

~~ ~ vvti lto fh%.. t o~! t the , v!lt;t

4Z-,i

1,;Lizont**.; . l' n

-to;x.1:ruot.: nc 1Ltia s i.2 ncg:',1su r .l.

' ~ ~ ~ ~ ~ ~ tU(U ,' IU'*C* ~~..*41 44I

-ve ll "I * ji*~* .,R 1:1,~t =.,. ".t t. S-* I "I

t:ucatit : t tv.kht .o~ .a'.~ .

wmC

VA v 1 -

%NO L.'O)1CV 4



.n 4 z .ruct,.r ;of~ cc arn occ _ -- od am-nd t.hat diiAoticdn .)4
S. i voklcad to an un-qu, v rlconcc o Li qttv -t.w'ernii ~

~~~~o rJ~ -. .Ln tlic a.wek; iiA4.lUJ.
.'~'..~ rii ihborL% at a diist..nc.uoC 2.'i'7 , cl

Ut a dStInI.ICI UZp94. the avora&dj, ao to t~fiw
tn-' o' ian~cerd and Tuvy, theL~ "istanevs brjtwc nu .2h*L1.. rii '1

in'w~~ j- Iatl Ocoin t eza !)t..;Z "" , tV

ir~r till the uiru.iizt_,nca thist AI(;i I

Altt*-c 'au : : is~c al-c iS n.t'A.L

* c t.:-pndc to .. tia andin ot? nK,:u 2~.Lv .;

GJ 'n

*-4 ~.s v .,i~~:o'~ ~~Ja ~ t~t,

* :'.. ~ Xhnrlj.y tt'bdcr!, Usti~ tic)" ur1 ttR tA

%A C Iio~7 OIL aI-uZ1~, _IU I.;2A. t~

1. . ~~i1~e~o o7 wtuc n ~t~r ~ ~ 0,4,

_n t 7.



a tii' o u imll' ot,),r ~.L.i.~ ~ t,,, prceser1*t.:

~utvv~da~.naturk; of the ztrluct,,zro of xvatnr 13 a~ r 'L~bi; l rt
d "L £'1 t; t ;"Ch a lictu'e oi' n'vructu±'e i.s conr-o~tu u t.

~. Lul or'der in the (A'ltrib-tion of ~;1 ~~~' c
-vvo' -trnJl Inl vrattji- tinn t,,- local crdor Lithe

~~ in othor lioqildz.

3. Tw tructu'c~ nA D" ln .~ ~ c'I'c- N.,!

rv'%, 'cndz- t o Vi ? it --. t~.rv Kcx.a c

are -. ri,,rent to thio o ofl -,truct.2', varao r~l l~2

b%,-o- ne~e' voln .ol ctc aorno

1.I.;K"l turns Q~t to b~, ',g~ ~zi a ji:~x
-:ut Llho noao,,U vam n~ ).L ", '"OL U

.-r ia3. an"I thlree layd~trc1.Iro...i nn

14, :.. ..

rJ U41. --

.,r n~-

"I r'. t

a' ,$-~ -- a.-vv

Q0 .~~

I .,5at

~~J* ~h J* a * ~ ~ * A ep S*~'~ . . -

14

b;oCs'
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